The studies of finite-energy sum rule (FESR) bootstraps together with the assumption of straight line Regge trajectories have led to a du~lity approach 1 > to strong interaction physics where Regge pole and resonance description are fully interlocked. As is well known, dual models so far constructed for mesonbaryon scattering 2 >• 8 > have enjoyed a partial success as an approximation to the nature in the kaon-nucleon case (which has a (s, t) or (u, t) dual term); however, they have been less successful in the pion-nucleon case (with (s, u) as well as (s, t) and (u, t) terms). This is due to the fact that the inavailability of the crossing invariant duality solution of baryon exchange degeneracy (EXD) has prevented us from the construction of simple (s, u) terms for the B amplitude including the parent trajectories both in the s and u channels.*> In order to construct a self-consistent dual model for meson-baryon scattering, a crossing invariant duality solution for baryon EXD scheme has to be found since the s and u channels are formally the same in meson-baryon scattering. Recently, a good solution at this level has been discovered by Eguchi 4 > and Fukugita5> within the framework of SU (3 
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Reggeon F I D ratios in the t channel are given by -713 for the A', 113 for the A amplitude respectively, which are in fair agreement with experiments.
In this paper we construct a simple SU(3) symmetric dual model for mesonbaryon scattering which obeys the following requirements:
Crossing invariance for baryon EXD scheme, Regge asymptotic behaviour, The A' amplitude is the usual one of Singh, 6 l and is related to A and B in the backward and forward directions as follows:
Moreover, the amplitudes A(s, t) (or B(s, t)) must be restricted so as to give the correct signatures to baryons when combined with A (s, u) (B (s, u)) terms. By making use of Eqs. (1), (2) and (3) 
(8)
In order to have correct signatures for baryons, we obtain from Eq. (9) with (ii) and (iii),
Note that Eqs. (8) and (10) are manifestly crossing invariant m the usual s, u crossing. Since Eqs. (7), (8) and (10) must satisfy Eq. (5), we must have the following constraints:
Finally, the B (s, t) amplitude is determined from Eq. (8) to give correct baryon signatures together with the requirements (ii) and (iii) as,
Since Eq. (4) must be satisfied, Eqs. (6), (9) and (12) give
It is to be noted here that (u, t) terms come from (s, t) by s, u crossing, which must be even in A and odd in B.
Therefore, we have obtained the dual model for the invariant amplitudes A (s, t), A (s, u), A (u, t), B (s, t), B (s, u) and B (u, t) in terms of four parameters
Ae, ce, cA, cB2. Among them cA is not relevant to the leading order at high energy.*l If the F / D ratios of Reggeon exchanges for the B amplitude are specified, the parameters are reduced to only two; Ae and ce, which are fixed by normalizing the amplitude at the nucleon and the (3, 3) resonance pole as *> Therefore, cA does not contribute to the baryon width on the parent trajectory as well as the Regge behaviour both at fixed t and u in the leading order. It is, however, determined by Adler's consistency condition.,
Then, our SU (3) -symmetric dual amplitudes for meson-baryon scattering are completely determined to predict the elastic width for baryons (N*, Y* and so on)
as well as the relevant Regge asymptotic behaviour in the forward and backward directions.
In order to check our model with experiments, we shall confine ourselves to the pion-nucleon case which has rich experimental information but is considered to be the most difficult from the theoretical point of view. The octet F I D ratios both in the s, u channels and in the t-channel are in fair agreement with experiments, hence the predictions in other meson-baryon scattering are as good as in the pion-nucleon case. Let us begin with the rcN Regge behaviour in the forward direction.
Predictions for forward rcN scattering
Amplitudes A and B can be expanded in terms of the eigenamplitudes A~t and B~t in the t-channel as
u)
.l ) is the product of SU(3) Clebsch-Gordan coefficients. 7 l As an example, we consider the re-p charge-exchange process. If the amplitude is given in the form of II,+rl,, the t-channel FID ratios for vector and tensor mesons are given by FID=-(1 + (512)r) 13 (1- (rl2) ). Therefore Table I ).
If one gives (g 2 /4n) = 14.4 and T 4 , (3/2) = 119 MeV, Eqs. (14) and (14') fix the constants AB and cB to be (18)· Therefore, our amplitudes predict the absolute magnitude of the p and P' parameters as is shown in Table I . Note that the predictions agree with the experimental values except for the overall scale factor 3.4, which is also the case with the conventional KN dual models. 2 J,BJ Thus, the daughter contributions must be suppressed in reality to reduce the overall magnitude of the amplitudes. We now proceed to the elastic width of baryons.
Prediction for elastic width of baryons
The width of a resonance of spin J and mass MJ on the leading baryon trajectory is given by our dual model as with
Here the notation J± denotes a state with a total angular momentum J and an orbital angular momentum L = J ± 1/2. Our predictions for elastic width of baryons are straightforward and listed for N* resonances in Table II. As is easily seen, even in the worst cases cr Nr (3-/2) and r Nr (7-/2))' the predicted values are smaller by only factor 2 compared with experimental values, FNT (3-/2) 27.9 52.5"'-75
FNT (7-j2) and for T 4 , (7+ /2) the former is 1.5 times as large as the latter. The absence of low mass N 8 (3+ /2) would not break the duality to a large extent as the elastic width is very small. The others are in reasonable agreement with experiments.
As is usual, parity doublets appear but with small positive residues except for parity doublet of Na (5+ /2).
Backward meson baryon scattering
The u-channel parity-conserving helicity amplitude Fb~~b'p' ( -./u, s) IS given in our model by We conclude with a few general remarks: (i) In this paper, we have discussed mainly the pion-nucleon case to predict the Regge behaviour in the forward direction and elastic width of baryons. However, the crossing invariant duality solution in Refs. 4) and 5) has a rea- (ii) The parity-double t problem still remains an open question. At the expense of adding satellites a finite number of them can be eliminated but it must always be done keeping Eqs. (1)'""' (4) in order to ensure the correct crossing invariance.
(iii) The common belief is that the construction of the dual amplitude including the parent trajectories both in the s and u channels is possible for A but not for B. On the contrary, we have explicitly constructed both the A and B amplitudes which manifestly satisfy the above duality with the help of the crossing invariant duality solution. Furthermore , our amplitude is much simpler compared with the previous approach 1 >• 8 > and is determined almost uniquely because of very stringent restrictions for the invariant amplitudes implied by the crossing invariance. We thus hope that our simple approach will be a starting point for the investigation of all meson-baryon scattering.
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